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High-quality hydrogenated amorphous silicon films (a-Si:H) have been produced by decomposition of 
low-pressure silane gas on a very hot surface with deposition of low-pressure silane gas on a very 
hot surface with deposition on a nearby, typically 210 degrees C substrate. A high-temperature 
tungsten filament provides the surface for heterogeneous thermal decomposition of the low-pressure 
silane and subsequent evaporation of atomic silicon and hydrogen. These evaporated species 
(primarily) induce a-Si:H growth on nearby substrates which are temperature controlled using a novel 
substrate holder. The light and dark conductivities, optical band gap, deposition rates, and 
light-soaking effects of preliminary films are reported. The decomposition-evaporation process has 
been examined using a mass spectrometer to directly detect the decomposition rate and the 
evaporated radical species. Based on this data and other information, a simplified model for the 
deposition process is suggested. The excellent film quality and the attributes of the deposition process 
make this technique, which was originally suggested by Wiessman, viable for the fast rate, large-area 
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Abstract 

Fundamental device performance, mobility distribution, and threshold voltage shift characteristics of 
inverted staggered polycrystalllne thin-film transistors (TFTs) are discussed. The present TFT uses a 
polycrystalllne silicon (p-SI) crystallized by excimer laser as semiconductor layer and SIN prepared by 
CVD method as gate insulator. The TFT was fabricated onto glass substrate of 100 mm/sup 2/ at a 
maximum temperature of 300 degrees C. Measurements of the distribution of mobility were carried 
out with devices placed at every 0.3 mm pitch. As a result, the mobility mu of TFT made at laser 
intensity of 200 mJ/cm/sup 2/ Is 20.9 cm/sup 2//V.S and the off-current Is 2*10/sup 11/A. TFT was 
found to be very uniform except for a region where a superposition of 200 mJ/cm/sup 2/ laser 
irradiation over a weak laser intensity was made. The analysis indicates that the region for low 
micrometer is the area irradiated by a laser intensity 110 to 170 mJ /cm/sup 2/. The region irradiated 
with laser intensity of this range also was found to be in a mixed state of amorphous silicon of 
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depleted hydrogen atoms and crystalline consisting of fine grains. A shift voltage at 20 V gate DC 
voltage at 10/sup 4/ s after the application of the voltage is 0.2 V, 1/25 time smaller compared to a-Si 
Ti=T. The present p-Si TFT is demonstrated to exhibit high-device performance for liquid crystal 
display. (19 refs). ' 
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